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High school graduates today 
are increasingly expected to 
...evaluate arguments, and 
understand and convey 
complex information in the 
college classroom, in the 
workplace... 

The ability to reason allows 
for the systematic 
development of ideas, the 
ability to make sound 
choices, and the ability to 
make and understand 
persuasive arguments. 


American Diploma Project, 2004, p. 29 
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Common Core State Standards in Mathematics 




COMMON CORE 

State standards initiative 


rumum jtshjehts tuk cpilece 4 ujceei 
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Overview of the Mathematics Standards 

Grade Level Standards 

• K-8, grade-by-grade standards organized by 
domain 

• 9-12 high school standards organized by conceptual 
categories 

Standards for Mathematical Practice 

• Describe mathematical "habits of mind" 

• Standards for mathematical proficiency: 

■reasoning, problem solving, modeling, decision 
making, and engagement 

• Connect with content standards in each grade 




Organizational Structure 

The High School Standards 

> Expect students to practice applying mathematical ways of 
thinking to real world issues and challenges 

> Require students to develop a depth of understanding and 
ability to apply mathematics to novel situations, as college 
students and employees regularly are called to do 

> Emphasize mathematical modeling, the use of mathematics 
and statistics to analyze empirical situations, understand 
them better, and improve decisions 

> Identify the mathematics that all students should study in 
order to be college and career ready. 




Assessment 

Race to the Top: 

>PARCC Consortium 
>Smarter Balanced Consortium 



Partnership for Assessment of Readiness for College and Careers (PARCC) 

Assessment Consortium 





Smarter Balanced Assessment Consortium 




Building a pathway to college and career readiness 

■ Aligned to the college- and career-ready Common Core 
State Standards. 

■ Students who score proficient on the assessments will 
know they are on track for the next steps in their 
education, creating a more meaningful target. 

■ High School results will send an early signal about 
whether students are ready for entry-level, non-remedial 
courses at higher education institutions. 

■ Scores will provide reliable state-to-state comparability, 
with standards set against national and international 
benchmarks. 



Creating better assessments ... 

The assessment systems will include: 

■ A mix of item types - multiple choice, short answer, longer 
open response and performance-based: 

>Encourage teachers to focus on helping each student develop a 
deep understanding of the subject matter, rather than just 
narrowing their instruction in order to "teach to the test" 

■ Testing at multiple points throughout the year 

>Provide teachers, parents and students information about 
whether students are "on track" or need some additional 
support in particular areas during the school year, not just at 
the end of the year 




Knowledge and Skills that are important to measure: 

Students can 

■ explain and apply mathematical concepts and carry out 
mathematical procedures with precision and fluency. 

■ frame and solve a range of complex problems in pure 
and applied mathematics. 

■ clearly and precisely construct viable arguments to 
support their own reasoning and to critique the 
reasoning of others. 


■ analyze complex, real-world scenarios and use 
mathe mat i cal m ode ls to mte rpret_a nd_ solve problems; 
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Looking at Students' Work- 
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Solve the following problem. 

Show all work. Explain your answer. 

A college sold tickets to a play at $4 per ticket in 
advance. Anyone who attended and purchased a ticket 
at the door had to pay $5 a ticket. A total of 480 
people attended the play, and the revenue from the 
ticket sales was $2100. 

How many people bought tickets in advance, and how 
many people bought tickets at the door? 
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Floodlights 


Eliot is playing football. 

He is 6 feet tall. 

He stands exactly halfway between two floodlights. 


The floodlights are 12 yards high and 50 yards apart. The floodlights 
give Eliot two shadows, falling in opposite directions. 

1. Draw a diagram to represent this situation. Label your diagram with 

the measurements. 

2. Find the total length of Eliot's shadows. Explain your reasoning in 
detail. 

3. Suppose Eliot walks in a straight line towards one of the floodlights. 
Figure out what happens to the total length of Eliot's shadows. 
Explain your reasoning in detail. 
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Using Assessments thoughtfully 

Looking at students' work... 

•Gives the ability to measure more complex skills that go 
beyond those that are measurable by multiple choice 
items. 

•Multiple choice questions can determine whether 
students can solve many kinds of problems, but cannot 
determine if they can construct a mathematical proof. 

•Constructed responses do not allow for "guessing the 
correct answer among the multiple choices presented" 
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Scoring the responses 


Rubric 

•a set of guidelines that tells the scorer what features 
of the response to focus on 

•how to decide how many points to award to the 
response. 
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Scoring the responses 

Analytic scoring 

•lists specific features of the response 
•specifies the number of points to award for each 
feature 

•consistent from scorer to scorer 
•explicitly specifies features of the response which 
should be awarded points, or lose points 
•Important features of the response can be evaluated 
individually. 

•Quality of the response does not depend on 
interactions among those features of the response. 
(Almost like a checklist) 

•Some_ana lytic scojing systems allow for "pa rtia [credit" 

fp 
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Scoring the responses 

Holistic scoring 

•The holistic rubric identifies characteristics of a typical 
response at each score level. 

•A single judgement of the quality of the response 
assigns a numerical score. 

•A single numerical score is given to the whole 
response 

•Used in conjunction with exemplars (samples of 
responses for each possible score. Can include 
"borderline cases" -barely 5, almost 4... 
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New Jersey... 

Scoring Rubrics 

Rubrics - SCORING STUDENT RESPONSES 

Rubric with Analytic Components According to Webster's: 
rubric, n. 5. An authoritative direction or rule. 

Scoring rubrics provide the criteria for evaluating and 
scoring student performance. There is an item specific 
rubric supplied for each Open-Ended item in mathematics. 
These item specific rubrics are based upon the generic 
mathematics rubric and are developed by a committee of 
mathematicians and teachers. Rubrics ensure that there is 
consistency, fairness, and accuracy in scoring open-ended 

questions. 
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3 - Point Response 


2 - Point Response 


1 - Point Response 


0 - Point Response 


• complete 

understanding of the 
problem's essential 
mathematical 
concepts 

•executes procedures 
completely and gives 
relevant responses to 
all parts of the task, 
contains few minor 
errors, if any. 

•contains a clear, 
effective explanation 
detailing how the 
problem was solved 
so that the reader 
does not need to infer 
how and why 
decisions were made. 


• nearly complete 
understanding of the 
problem's essential 
mathematical 
concepts. 

•executes nearly all 
procedures and gives 
relevant responses to 
most parts of the 
task. 

•response may have 
minor errors, 
explanation detailing 
how the problem was 
solved may not be 
clear, causing the 
reader to make some 
inferences. 


• limited 

understanding of the 
problem's essential 
mathematical 
concepts. 

•response and 
procedures may be 
incomplete and/or 
may contain major 
errors. 

•incomplete 
explanation of how 
the problem was 
solved may contribute 
to questions as to 
how and why 
decisions were made. 


• insufficient 
understanding of the 
problem's essential 
mathematical 
concepts, procedures, 
if any, contain major 
errors, no explanation 
of the solution or the 
reader may not be 
able to understand 
the explanation. 

•The reader may not 
be able to understand 
how and why 
decisions were made. 
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Assessing Levels of Expertise in Mathematics: 

• Items and tasks will assess student knowledge and 
skill at the novice, apprentice, or expert level. 

• The level of expertise refers to the student's ability 
to call upon and use the mathematics they 
understand in a range of contexts ( adaptive 
expertise) . 

• Items will range from those with extensive 
scaffolding (novice) to those requiring the student to 
reason through a number of steps on their own and 
measure the ability to make strategic decisions on 
how to approach and solve the problem (expert). 



Solve the following problem. 

Show all work. Explain your answer. 

A college sold tickets to a play at $4 per ticket in 
advance. Anyone who attended and purchased a ticket 
at the door had to pay $5 a ticket. A total of 480 
people attended the play, and the revenue from the 
ticket sales was $2100. 

How many people bought tickets in advance, and how 
many people bought tickets at the door? 
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Student Work 

At your tables are 6 sample responses . 

Choose one of the samples and become familiar 
with the work the student did. 

- Was it correct? 

As an assessment, what does the work tell you? 
Within your group discuss all 6 samples. 

How would you assess the work shown in each 
sample? 

Explain what was done. 

How could this student work be improved? 
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Firs! we wrote down the facts, x became the n umber of tick- 
ets sold in advance, and d became the number sold at the 
door. Equation number one was 4x + M = 2,100. Two dis- 
tinct variables in an equation is not something we know 
how to deal with yet, so we wrote a few more equations. 
Next equation was x + d = 480, which also means (by the 
subtraction property of equality) 480 - x = d. Using that we 
substituted: Ax + 5(480 - x) = 2,100. The Distributive prop- 
erty was what came next: Ax + 2,400 - 5.r = 2,100. Then we 
combined like terms -x + 2,400 = 2,100. Ngpw we needed to 
isolate the variable, so we subtracted the constant 2,400 
from both sides: -x = -300. Last we subtracted 300 from 480 
which is 180. Our solution was found. 300 people bought 
tickets in advance and 180 bought tickets at the door. 

There is another, more advanced way to do this equa- 
tion. Taking the equation x + d = 480, we multiplied both 
sides by -4. Second we took the old equation; Ac + 5d = 
2,100, and added it to the revised equation of -Ac -4 d = 
-1920. -Ax and Ax cancelled and -Ad plus became d. 
2,100 - 1920 = 180. The reason for multiplying by 4 was to 
cancel out the 4x in the second equation and isolate the 
variable d. Both sides could be multiplied by -5 to cancel 
out 5 d, but either works. 
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Floodlights 


Eliot is playing football. 

He is 6 feet tall. 

He stands exactly halfway between two floodlights. 


The floodlights are 12 yards high and 50 yards apart. The floodlights 
give Eliot two shadows, falling in opposite directions. 

1. Draw a diagram to represent this situation. Label your diagram with 

the measurements. 

2. Find the total length of Eliot's shadows. Explain your reasoning in 
detail. 

3. Suppose Eliot walks in a straight line towards one of the floodlights. 
Figure out what happens to the total length of Eliot's shadows. 
Explain your reasoning in detail. 
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Sample 

Response: 

Tod 
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Sample 

Response: 
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For More Information and General Resources 

■ Common Core State Standards: www.corestandards.org 

■ College Board Standards for College Success: 
http://professionals.collegeboard.com/k-12/standards 

■ College Completion Agenda Policy Guide: 
http://advocacv.collegeboard.org/sites/default/files/Poli 
cyGuide 062810sm.pdf 

■ Smarter Balanced Assessment Consortia 
http://www.smarterbalanced.org/smarter-balanced- 
assessments/ 

■ Partnership for Assessment of Readiness for College and 
Careers (PARCC Consortia) 

http://www.parcconline.org/parcc-assessment 



For More Information and General Resources 

■ Mathematics Assessment Project (MAPS) 
http://map.mathshell.org/materials/index.php 

■ Exemplars: Standards Based Assessment and Instruction: 

www.exemplars.com 

■ Constructed-Response test questions: Why we use them; How 
we score them. Samuel A. Livingston, ETS, R&D connections. 
No. 11, September, 2009. 

http://www.ets.org/Media/Research/pdf/RD Connectionsll.pdf 
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Contact information 


Elaine Carman, Director Math Curriculum and Standards, 
The College Board 

ecarman@collegeboard.org 

Allen Dimacali, Math Editorial Director, Springboard, 

The College Board 

adimacali@collegeboard.org 
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Share Your Feedback On This Session 

And Earn Continuing Education Units (CEUs) 


Visit the conference website at 
apac.collegeboard.org 

• Click on 

"Earn Main Conference CEUs" 

• From there you will be taken to 
the CEU Online Platform 

Questions? 

• While onsite, visit the 
information desk at the 

Convention Foyer, Dolphin 

• After the event write to: 
support@pesgce.com 
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